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principal phenomenon ns being iiiore frequeiit,ly and more 
readily observed than is the 

(b j Tuvitight glow 0 1 9  D a r r r : i ) i f ~ , ~ i g ~ . ~ ~ l ~  .---‘i’lic smia  
remarks apply to the twilight gluw wliich lics a\>o.ce the 
sun’s position. As soon as thc sun is ~ ~ ~ ( ~ r i i l  11cgrws 
below t.he horizon, howwer, thc glow is 110 longc~ (or nlbt. 
yet) risible. 

( e )  Fimt twilight ctrc/r..---Thc first t.wiliglit. arch, t l i e  
boundary of t,he first. bright segment., lics in t,he wsta in 
the crening, iii t,hc (bast in t.he niorniiig. I t  is risihlc 
whan the sun st.aiiils below thc horixoii. 

( t i )  Fktt  purple Ti Itt.-The first prpl(h liglit. t~ppetirs 

diiiost in~msdittt.cly nfter t,hc <lisii],~~c;~r:~iict~ ot’ the tiwt. 
(fegendaniiiierung, while in thi. iiinrriiiig t l i ~  r w i w ( ~  
order OCCUM. 

( ‘ i t 4  turitight ends, in t,he cweniiig, at. t,lic srt.t.ing of the 
lirst. purple lightq antl begins in  tlic !rioining ,it thr risc 
of the same. 

Fimt twitiqht is t,he name frcqucn tlj- a.ppliec1 t.o 1111 the 
ahove pheiionic~na from ((4) to ( ( 1 )  c*oIlcct,ircly: ia (!is- 
hc t ion  to t,hese is tlie series which follows untl(1r ( ( 1 )  tci 
(9)  , known collcctirely tis tliir I P C O I M ~  trr*ili,ght. 

, ( e )  Seeo nd a,i,titli-tiL4i@ or Gcgenc7iTitr 1)i t‘riing.ll --The 
second anti-twilight hegins, in the evening, in the evt .  h m i  
sky about the end of civil twilight,; convclrsely ill t,hc 
morning it cntls in tlie west. at  t h  beginning of civil 

. ’ I Y c ‘ o ~ . ’ ’  

over the fiiyt. twilig 9 it. arch, in t h  cwc~niiig it. nppeniz; 

I>o&ary of the &conc! bright segment, ii q>ezirs in t Iic 
evening after ttie sctting of thc pur )le figlit. 111 its 
iIiitinl stage it is siniulttineously Tisib ! P iti thr western 
sky with the tiiat arch: the inverse c-ontlitioii owur in 
the morning. 

@) The second p w p l e  Zight.-The second purple light 
appears above the srconcl twilight arch. 111 tlic twwing 
it sinks behind, and in the iiiorning it r i s c b . ;  froiii lwliin(l 
that. arch. 

Bstronorwicud tu(ri7igltt ends with tht- .;tit 1 iiig of t h a  ciewiid 
twilight arch; in the nioriiing this twilight begins with 
the rising of that arch. 

MAIBAN’S DESCRIPTION OF ANTI-TWILIGHT. 

Elsewhere in this issue reference is inde  I to the first published 
description of twilight phenomena where the dark wg~iient and the 
first anti-twilight arch- observed in the e a t  on a good day soon after 
sunset-are even  their prment names. ‘l’his dracription ww by 
Mairan, who published it in a somewhat inaccessible work that hap- 
pens to be in the Weather Bureau libr~ry. It also contains a reference 
to w h t  is perhaps the earliest printed niention of the plicwoniena. 

We reprint the French passages with a translation; our b’rench ver- 
sion follows the original closely, except in clt itahation and in the 
use of the sign “&”. A marginal reference in tfe original is here given 
aa a footnote. and * * * indicate omiMions of paasage# not hiring 
on the description proper.-c. A. jr. 

~ 1 1 ” ’  &!IAAIRCISS13WES’I. 

S UT 7 ’ 6  11 t icre’y uxculf . 
Qu’il me soit permis, pour abrhger, de noiiitiier uinsi 

uii ph6iiornene qui !ie manque prcsquc jamtiis (IC pirnitre 
cianu leu joum sereins are(* le r.r6pusc*ule, et qui h i  est 

oppos6, non seulement par le lieu du ciel qu’il occupe, 
mitis encore p r  le renversement de sajar t ie  lumineuse, 
cl’autant moins vive qu’elle est plus p s de l’horieon. 

I1 ne faut, ue regarder le ciel un peu avant le lever du 
so ld?  ou que f ques niinutes aprb son coucher, pour re- 
connoitre le hBnom&ne ou le m6t6ore clont il s’agit. I1 
est, tds-visib P e, et vrai-semblablement. au.ssi ancien que le 
nionde; et il y a t,out lieu de s’Qtonner, qu’il n’en soit pas 
par16 darantag? dnns les limes de hysique ou d’astro- 
nomie, tant aiicicns que niodernes. f e  n’en connois qu’un 
oh il en soit, fait niention espresse, et qui flit imprim6 ii 
Ulni en 1716, nyctiit pour titre des (bdeurs  du (XeL3 M. 
Cramer, qui avait t.r&s-bien reiiia.rque I’anticr6puscule, et 
qui ttvoit i i i h e  fa.it quelques reoherclies d’o tique sur 
(-e mBt6oro, s’6tonnoit comnie nioi clu silence (P ea auteurs 
it cet Bgard. I1 ni’en Bcrivit il y a plusieun ann6es, etje 
lui aomniuniqua.i ce que j’en savois, arec la note du livre 
de Funccius. D’riutres occupations l’empbchhrent sans 
doute de pousser plus loin se recherches ou de les publier. 
Heui-eiix, si je pouvois encore consuiter sur ce sujet, 
comme siir tnute autre matiare, un ami si ficlale si sage 
si bclniri?, et, tloiit, ja regretterai dterneuement ia perte. 

On reiiiarquela donc. le soir d’un beau jour, au coucher 
clu so ld ,  par eseniple, i ~ u  quelques niinutes apras,. 8, la 
part,ie oppos6e clu Piel et, inini6diatement sur l’honzon, 
unt? esp&ct! de h i d e  mi (le Segment obseur, bleuhtre et 
pourpri5, surnioiit6 d’un arc 1~~i.rninew et color6, blancbe- 
Citre, orand, et enfin couleur de rosc h 9011 bord sup6rieur, 
tirant que€quefois sur le couleur de feu. Car ces couleurs, 
ou platat ces nii~nces des couleurs vraies 11’3- sont jamais 
ni hien tranchBes ni bien d6cid6es. Ce n’est aussi que par 
des circonstrtnces plus ou nioins favorables, selon que 
l’air est plus ou iiioins degage de vapeurs, d’exhalaisons 
et de niiages, ue I’anticr6puscule d’un jour, ou d’un 
climat, differc c P e celui chin autre. Du reste, rien n’est 
plus uniforiii6nient constant que ce h6noni&ne, qui est 

RorBale, clont le sujet est physique, mais variable et 
nacidentel. * * * 

Cependen t la solcil s’enfoiicc encore sous l’horizon, le 
cr6puscule s’abaisse, at I’snt,icr6pusc.de s’B1hve d’autant; 
1t.s r~yc~i is  du solei1 qui alloient frapper la voQte au 
xenit ou pds du z6nitm n’y arviennent lus, ils se 
i-6fl6cliissent sur des points p u s  P proches CQ u sold,  et 
l’anticr6pusc,ule s’618ve encore : son arc lumineux et 
color6 se d6t.ache du seginent bleubtre et  pourpr6? qui 
ne tlemc.urc. hien-t& quc? gris ou cendr6, il iiiont t,oQjours 
c.t, pxrvic!nt, enfin jusqu’au e6nit, o h  il est encore sensible 
lorquo l’ctir y est, pur; car aprBs btre riiont6 jus u’il une 
cc?rt,.rine hauteur. 11 s’afEoihlit de plus en plus, et 8 isparnit 
enfin totalement. J’ai observ6 l’anticr6puscule me 
infinite de fois dam les pnrt,ies lcs plus ni6iidicinales de 
In France, B Paris et xus environs. 

La bandc hlruittrr et, pourpr6e do l’horiroii ne demeure 
plus qiio giiac et cenclr6e. loisque 1’mc anticr6pwculaire 
den est cIBtnch6, parce queles rayons rouges du s o l d  et de 
la partie la plus brillante chi cr6puscule ne s’y r6fl6chissent 

* * *  

urement optique, et en cela bien c f  iff6rent de l’aurore 

plus. * * * 
[Trmslatim.] 

On tlie anti-twilight or anticrepsrztle. 

Peii i t ,  me, for the sakt. of brevity, to thus name a 
hpiionienon that almost never fails to appear on fine 

%~ys (joulu sercins) et twili ht, and which is opposite 
to this lattcr not only as to f ocation in the sky but also 
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in the reversed position of its luminous portion, decreas- . 
%ne need but to observe the sky a little before the 
rising of the sun, or a few minutes after it has set, to 
recognize the henomenon or meteor with which we are 
concerned. 8 is very plain, and probably as old as the 
earth itself; and there IS every reason for astonishment 
that it does not receive more attention in both the 
modern and ancient works on-physics or astronomy. I 
know of but one work where it is expressly mentioned, 
and that is a work entitled “On the Colors of the Sky.,’ * 
M. Cramer-who had indeed well observed the anti- 
crepuscule and had even piade some optical studies on 
it-wss as surprised as I at the silence of writers in this 
respect. A number of years ago he wrote to me on the 
subject, and I conmiunicated t,o him what, I knew thereof 
together with the note on the work by Funccius. No 
doubt other occu ations prevented him from carrying 

Happy would I be might I still consult on this, and all 
other subjects, a friend at once so faithful, so wise, so 
enlightened and whose loss I shall et,ernally re ret.. * * * 

On the evening of R fine day, t,hen, one wit observe nt 
sunset or a few minutes aft.er, in t.hat ,ortion of the sky 
o osite the sun and ininiediat.ely on t. h c horizon, a kind 
o!%and or d u d  8egm.en.6 of bluish and purple color sur- 
mount4 by a 11nwi.nmc~ and colored alreh which is whit,ish, 
orange, and finalIy 011 its upper bordcr of n rose color 
sonietinies verging on lire color. Bor t:hcse coloiu, or 
rather these shades of t i l e  colors are never well, clearly, 
or sharply defined here. Also, it  is only under niore or 
less favorable circumstances, according as the air is niore 
or less free from vapors, exhalations, and clouds, that the 
anticrepuscule of one day or of one clininte differs from 
that of another. Otherwise taliere is nothing more 
uniformly constant t h n  this phenomenon, which is a 
purely optical one; therein quite different from the 
aurora borealis which belongs to physics hut! is variable 
and accidental. * * * 

Now as the sun sinks below the horizonl the t..\\:iliglit, or 
crepuscule sinks, ailti t,he [anti-twilight or] ant.icrepusculc 
rises by n corresponding amount; t.hose solar ra~ys that 
had been striking tlie vault at, or near the zenith no longer 
reach so far, they are reflected from point,s nearer the sun, 
and the tmt,i-twilight continues to rise; it.s luminous, 
colored arch de taches itself from the hluish, purple seg- 
ment which soon shows nothing but a gray or ash shade, 
it [the c,oloretl arch ?] mounts steadily and finally conics 
to the zenith where it is still visible when the air is there 
clear; for after havin nt,t,ainerl n certain elevation it 
grows weaker and we&er, until a t  last it t,otauy tlisa - 
pears. I have observed the anti-t,wili lit innunierab 7 c 
times in t,he more southern portions of brance, a t  Pnris. 
and in its environs. 

The bluish and lmrple hand H t. t.lie horizon becoines 
gray and ash-colored when the anti-twilight or unticre- 
puscular arch det.aches itself thercbfroni. because the rtrl 
rays from the sun and from the inorc brilliant portion of 
the twilight (cl$puscule) no longer are reflected so far 
downward. 

(The author nlso remarks that while the secondary 
rainbow is frequently observed, he is not aware t,hnt n 
secondary anti-twilight arch has ever been seen.-c. A., jr.] 

the “old.- T L , .  

in brightness as the horizon is approached. 

his researches fart R er, as well as from publishing them. 

_ _ _ - - ~ -  
4 I .  e., “An phenomenon or appesrana in the atm0spbere,” tho first slgnincance ol 

It lrlnkrwtlng to note here that MaIran urn the nnme %ntl-tWlight ar0h”not 1- 
tb.n 4 tlIW In thlr kcl8lnAsaement.- !hnul. 

EXPLANATIONS OF TEE WESTERN PUBPLE LIQET AND THE 
EASTERN AR’TEBGLO W (NACHGLu HEN! . I  

By ALBERT HEIY. 
[Translated lor the MONTHLY WEATEEB REVIEW by C. -4bbe, Jr.1 

All observations of the phenoinenon ioint to the con- 
clusion t.httt t,he western urple light. ( d est urpur) is the 
condition necessary for t F, e afteGlow INac!&luhen). If 
t,he western purple light does not appear, t,hen the after- 
glow in the east is always absent; and if the western 
purple light is very weak, t$hen one sees hardly a weak 
sus icioii of the afterglow. 
&OH, who wns t,he fiivt t.0 study the alpenglow with 

exactness, reached t.lie conclusion-which is confinled 
Mnurcr-tha.t t,he evening glow of t,he western sk , 

wcstmn purple, was reflect,ecl a t  n s arp nng e froin the 
m i y r i n i  undersurfaces of high air layers. Mirror re- 
flectioii oes not essentially change the c.olor of the light 
falling upon the mirror, hut the wi(lt1i of the effective 
surfa.r.c and the breadth of the bundlt- oE rays prevents 
the production of sharp shadows. ‘rhcrefore, a portion 
of the evening red (Ahendrot,) is reflected downward once 
more into t-hc blue ea.rth sharlow. If t.his is the nianner 
in which the aft,er low originates, t,lien the iianie “reflex 

If the uft,erglow (Nachgluhen) is a reflcs glow, t,hen we 
niay conipute tlie altitude of the niii-roring air layers. 
The result,s give dtit.utles of only 20 t,o 35 kin. for the 
aft,erglow a t  n solar depression of 4i0 to 6 O ,  and of 70 t.0 
SO krn. for a depression of go. The different phases of 
the afterglow correspond to niirroring layers at  different 
1ieight.s. 

It seems to me tllat the following esplnnation of the 
afterglow is also a possible one: 

The upper air layers reoeive almost solely yellow-red, 
they are directly illuminated by the yellow-red. The 
air reflects diffusely not simply blue done, but dl colors, 
as is shown by the whitish n earsnce alon the horizon; 
however! it reflects mom of \!i ue than of t a e other com- 
ponent,s of whitre light. If it receives yellow-red almost 
esclusively, then i t  must also reflect diffusely the yellow- 
red, of course weakened. Thus there originates tlirough- 
out the wholo zone of sir st,anclinu in the eart,h’s shadow 
n. difk3c fvening red (Ahendrot) bcRw th.e (iire.dly i.Zbusmined 
evening red. This in at one and the same timc the IU le 
light in t.ho west and the afterglow in the cast. 1 n 3 e  

urpIe light, we see not,hing. other than the higher air 
Lycrs illunlined by the evcning red from the sun. Yel- 
low-red illurninatmion of t.he air appears as pu 
And the afterglow in the east is the  reflection^%$^ 
dwin, Refles, Abglmz) of the western pur le. 

Finally, there is su port for tho probebiity that dif- 

higher and still direotly ilfumined air layers a t  the time 
of the purple b h t  and the after low. Kiesling, Penter,  

fraotion was the cause of the western 

x w b\ iich we see projcrt.ed int,o t,he hi ti air In rem as e f 

glow” (Spiegelglu fl en) is ~ust~ifietl. 

fraotion affects the lig f t rays shining down to us from the 

and Riggenbaceh, particularly a ave assumed that dif- 

artic P es. It seems to 
refiectibn and C f  iffuse reflection send the light down to us 

According to Riggenbaah’s 
tion of hrakatoa it was very dear 
resulted from the widening of Bishop’s Rin 
certainly owed its ca per-red-brown to the 
tion bv dust 

. ~ 
- 

I Heim, Albert L~ft-Farben Holer & Co. .4.-G. Ziirioh, 1912. 8 cm. pp. 70-74. 
[Notable Illust&tlons in color!]’ 


